review undertaken by one of the authors for the Scottish Centre for Telehealth (Millar 2009 ) found few services using videoconferencing routinely for clinical purposes in Scotland. Unfortunately, the occasional users often reported poor experience, with difficulties booking and setting up equipment; poor room acoustics, lighting and furniture layout; and/or technical hitches with no or limited back-up. As a result, most services do not use videoconferencing regularly for clinical purposes. However, where these problems are addressed, and this article will provide some help to do this, regular users have a more positive view of the value of videoconferencing.
Videoconferencing for clinical purposes has obvious potential for small, far-flung communities, such as those in the Highlands and islands of Scotland. Videoconferencing will also become increasingly popular in urban areas, because economic analysis needs to factor in: increasing costs of travel around congested cities; decreasing costs of technology; and increased travel times for clinicians. Carbon costs will also need to be taken into account. In addition, usage is likely to grow with improvements in reliability, quality and access.
Clinical take-up of videoconferencing has been limited. In a survey of all psychiatrists in Scotland (Millar 2009 ), of the small number (26) commenting on their use of videoconferencing, 23% rated their experience as poor or very poor, 35% as 'usable' and 42% as good or excellent. Problems reported included inadequate access in psychiatric clinical areas, technical problems in setting up and maintaining a connection, lack of bridging facilities for multiple sites and a lack of technical support and training.
This article briefly reviews the literature, discusses the main technical considerations, outlines an approach to cost-benefit analysis and gives practical advice in the context of descriptions of services regularly using videoconferencing.
Literature review
The first reports of the use of telemedicine come from the USA. In 1950s' Nebraska, twoway closed circuit television was used, mainly in psychiatry (American Academy of Child & There has been a number of detailed reviews of the literature, including a book on telepsychiatry (Monnier 2003; Wootton 2003 Wootton , 2006 Pesamaa 2004; Leach 2006; Norman 2006; Hailey 2007 ; American Academy of Child & Adolescent Psychiatry 2008; Millar 2009 ). One systematic review of 106 studies across the whole of medicine concluded that 'telemedicine is most effective for verbal interactions, e.g. videoconferencing for diagnosis and treatment in specialties like neurology and psychiatry' (Hersh 2006, p. 3) .
The literature includes services for children, adolescents and the elderly, as well as for general adults. Emergency assessments, checks for suicide risk and legal detention procedures can all be done successfully, as can more general assessments. A Scandinavian study has also shown videoconferencing for care planning to be satisfactory (Mielonen 2000) and a Scottish child psychiatry report described similar results (Mitchell 2009 ).
Videoconferencing has been used successfully for psychological assessments and treatments and there are two long-established service implementations in Scotland in the Grampian Eating Disorders Service (see below) and the Arran Counselling Service. Studies have shown that, for most patients, there is a satisfactory therapeutic alliance and some patients report a preference for treatment via videolink (Capner 2000; Simpson 2001; Day 2002) . Remote supervision of therapists can also successfully be arranged using videoconferencing (Gammon 1998) .
Some highly specialised services have made use of videoconferencing. These include services for the deaf, the support of a remote clinic by the US military (Grady 2002 ) and prison services (Zaylor 2001) . In secure settings, the use of video can reduce the need for expensive staff escorts for patients to access clinicians outside or timeconsuming security procedures for specialists entering a prison or a secure hospital.
Although many studies are fairly small scale and lack controls, the overwhelming evidence is that the use of videoconferencing is a feasible option for patients in remote settings who could not otherwise access specialist mental health services. UK and US studies report good patient satisfaction (Cruz 2005; Norman 2006) , with patients reporting a sense of security and of greater control of the situation, feeling less threatened and less inhibited (Simpson 2005) . Clinicians report slightly lower levels of satisfaction than patients in some studies, which may reflect clinician anxiety about picking up non-verbal communication such as eye contact, facial expressions and subtle changes in voice quality, which may be important in determining the patient's emotional state. In a US study of psychotherapy using distance technology, the patient's activity level, initiative, trust, spontaneity and disinhibition were unaffected (Day 2002) .
In Canada, the Institute of Health Economics undertook a detailed review of the harder evidence of benefits from telemental health including telephone-and internet-based studies, as well as video (Hailey 2007) . Most of the studies had a comparator and the overall finding was that 80% showed successful or potentially successful outcomes. Successful videoconferences included case management for depression, panic disorder and bulimia nervosa, as well as cognitive function assessments in the elderly.
Technical considerations
The technology used in telemental health service provision is rapidly evolving. Progress has made technology more accessible, but it can also be challenging to keep the systems updated to run a consistent service. Rather than concentrating on understanding all of the terminology in detail, perhaps an important consideration for most practitioners will be a healthy relationship with their communications team. Ideally, the team will contain a contact for supporting equipment use, translating technical language, helping with equipment failure and maintaining the equipment. An organisation developing a telemental health service will need to be sure that the equipment is adequate, which will most likely be determined by a local communications team.
Local preparation
The setting of the videoconference room is important. High levels of background noise, poor or excessive lighting or kit positioning can all be major stumbling blocks on the day, but can often be swiftly solved with the right advice. A videoconference session needs a little extra time allocated at the beginning to make sure that the link is established and that there is a list of handy phone numbers if the call does not connect, including for the local communications base contact, who can sometimes remotely solve problems as they occur. It is important to know the 'call in' number, or internet protocol (IP) address, of the local and remote screens. Occasionally, adverse weather conditions can impede remote links and sessions may have to be rescheduled.
Maintaining peripheral equipment
The maintenance and nature of equipment at the other end of the link(s) can be as important as local preparation. Therefore, there is a need for maintaining not only the base equipment, but also all of the peripheral units. This can be a challenge as the units may be supplied by different healthcare organisations. In practice, we have found that problems arise when one kit is considerably older than the other or when the manufacturers differ.
Technical confidence
Many technical hitches can be fixed by someone on site with a little knowledge (e.g. a cable not plugged in or a part of the kit not switched on). Basic confidence in using equipment for tele mental health is easily gained with a little practice and observation; it is less important to understand the technology fully, as long as good advice is available readily. On the other hand, if the telemental health service is being developed in a region with less communications support, more technical knowledge for the clinician may be more important. Table 1 gives a brief account of important technical and practical considerations that may be useful for clinicians setting up a videolink service.
Security issues
Internet technology often used at home may be more familiar to the health practitioner: whether it be Skype or other use of webcams. All of these might have their uses in health settings, but again advice would be essential. For instance, there are major data protection issues over Skype and quality depends on the equipment available. As security systems improve, cheaper technology may become more acceptable.
Costs
A review by Hyler & Gangure (2003) of Englishlanguage studies found only 12 studies of variable quality with samples of more than 10 people in programmes focused specifically on the cost of telepsychiatry. They emphasise the importance of comprehensively reviewing all costs, including direct costs, indirect costs and hidden costs. Other studies structure the costs into fixed costs and variable costs (Persaud 2005) and note the importance of identifying costs to the provider, costs to the patients and an overarching societal cost in taking account of both (Hailey 1999; Persaud 2005 ).
Hyler & Gangure (2003) found seven studies that reported telepsychiatry to be worth the cost, one study that suggested telepsychiatry was not financially viable and three studies that reported no significant differences in costs between telepsychiatry and traditional face-to-face psychiatry. In a US study comparing the costs of a telepsychiatry service with those of a visiting psychiatrist service, Ruskin et al (2004) found that once the psychiatrist had to travel more than 22 miles, the time and travel cost to the provider made staying at the base hospital and providing telepsychiatry cheaper. One study in an urban setting in Hong Kong (Tang 2001) found that the cost for each video consultation in a psychogeriatric service to a care home only 3 km from the base hospital was reduced by 13.2% compared with face-to-face consultations. The high volume of use and the extensive parallel use by other services (the 149 psychiatric consultations in the study comprised 8.3% of all video consultations) kept the unit cost for each psychiatric video consultation low. Table 2 summarises the main variables that should be considered when comparing the use of videoconferencing with a face-to-face service.
Videoconferencing in practice

Grampian Eating Disorders Service
Grampian Eating Disorder Service is an out-patient service based in Aberdeen, Scotland and serves a population of 593 000, including the Northern Isles. It has been using videoconference facilities since 2004, providing contact for patients with There are two sets of videoconferencing equipment in the out-patient service base in Aberdeen -one set is located in a smaller room that is used mainly for therapy sessions, and the other is in a larger room that is used for meetings and psychiatric reviews. The service is supported by a well-developed communication support service and secretaries keeping a bookings diary. This is essential because demand for access to the facilities from other mental health services in Grampian is gradually increasing.
A regional eating disorders in-patient unit has also been established with its own dedicated videoconferencing kit.
Grampian Eating Disorders Service gets around 200 out-patient referrals a year and around 20 contacts of varying nature a month are done using the videoconferencing equipment. It has proved vital for service provision in terms of the region covered and the patients' needs being met appropriately. Therapists, psychologists, dietitians and psychiatrists all make use of the equipment. Simpson and colleagues (2005, 2006 ) studied the use of telemedicine in the Grampian Eating Disorders Service setting in a small case series and demonstrated a good degree of user satisfaction as well as a therapeutic change in usual measures for bulimia nervosa. Our experience with patients in therapy is that good preparation of the distant room, as well as the patient, is essential. For example, equipping the room with notepaper and pens and sending therapy-related material in advance to the patient can help to facilitate the session.
Use of telemedicine in Grampian Eating Disorders Service has been especially meaningful when working with patients for whom travel presents significant physiological challenges and who often appreciate less disruption to their familiar routines. The department records the number of sessions delivered in this format; the intention is to review service user satisfaction to refresh our knowledge of its impact on the delivery of eating disorder services in NHS Grampian.
Case vignette: Treating anorexia nervosa via videolink a
Miss A, aged 26, was referred by her general practitioner (GP) at a body mass index of 14.5 with falling weight, restriction of food intake and over-exercising. She had iron-deficiency anaemia.
She lived in a small, distant, rural community and at her initial assessment in the Aberdeen clinic she was diagnosed with anorexia nervosa. Miss A was subsequently seen by videolink once or twice weekly by the dietitian and a team psychiatrist. The dietitian was able to set weight targets that her local general practice monitored. The psychiatrist initially focused on Miss A's motivation and liaised with the GP to monitor physical parameters, including electrocardiograms and blood tests. An individual therapist was allocated and a regular review with the team psychiatrist and dietitian continued. Occasional visits to Aberdeen, including one for a bone-density scan, were added to help boost engagement with the service, and family members were involved over the videolink. The patient made steady progress over 18 months in terms of her physical and psychological health and improved her social functioning, managing to return to work.
Orkney General Adult Psychiatry Service
The Orkney Islands are an archipelago off the far north-east of mainland Scotland. Most of the population lives on the main island and there are road, ferry and air links to the other islands. Winter weather can prevent travel, even between the islands linked by bridges. A community mental health team of around eight community psychiatric nurses, one clinical psychologist, one occupational therapist, two social workers and three support workers provide psychiatric services to a population of approximately 16 000 adults of working age and older. Medical psychiatric services are provided 2 days a week by a psychiatrist onisland and the rest of the time at a distance from Aberdeen, where in-patient facilities are located. 
Vaitheswaran et al
The 16 GP surgeries on the islands, the hospital in Orkney and many local authority and voluntary sector units have videolink facilities with a variety of equipment. Administrative staff from the community mental health team arrange appointments. Telemedicine has been established for many years in Orkney, but it has only been used regularly in psychiatry since October 2009.
A major benefit of videoconferencing has been in clinical and organisational meetings. This has been highly satisfactory for the participants, has reduced travel time and has allowed more capacity for face-to-face appointments with patients.
A videolink is used to assess new patients and to review existing out-patients and recently discharged patients from the in-patient unit in Aberdeen. Patients are selected for videolink appointments because of travel difficulties and so far all have accepted the appointments, which are arranged 4 weeks in advance. A member of staff switches the unit on at the remote site but the patient is unaccompanied during the interview.
In 2010, there were 41 out-patient appointments offered for videolink consultation. Twelve were for new patients and 29 for reviews; 23 of these appointments were completed. Four failed during the consultation owing to connection problems but not until after a sufficient clinical encounter to allow assessment and formulation. Seven patients cancelled or did not attend and 7 appointments did not occur because of administrative difficulties.
As yet, the full potential for service improvement has not been realised. There is a need to address administrative issues such as arranging videolink appointments, consultant psychiatrist's time not being flexible enough to accommodate suitable appointments and lack of administrative staff dedicated to facilitating videolinks. Compared with face-to-face appointments, arranging a videolink appointment still involves more lines of communication and requires more coordination.
However, the majority of patients who had videolink appointments in Orkney in 2010 said that they were satisfied with the system. Even the one patient who expressed dissatisfaction preferred to be seen this way for subsequent appointments, rather than having the inconvenience of travelling.
Case vignette: Assessing schizophrenia via videolink
Mr B had a long history of schizophrenia and serious suicide attempts. He generally recovered quickly but continued to lack insight even when well. Endeavours had been made to manage him on a voluntary basis in the community. He often stopped taking medication and relapsed, requiring transfer to the base hospital in Aberdeen.
After a second relapse, a decision was made to apply for a compulsory treatment order. In Scotland, this type of application requires a second report from patients' GPs, who will often have difficulty supplying these reports because they may have to cancel surgeries and travel long distances. Sometimes another psychiatrist provides the second report instead, which can be open to legal challenge. In this case, the problem was made more difficult because the GP was in Orkney and the patient was in Aberdeen.
The patient was interviewed by videoconference at a suitable time, with the patient in Aberdeen and the GP in Orkney. The GP provided his report on the basis of this interview and the mental health tribunal accepted his evidence when they met in Aberdeen. The patient was discharged to the community on leave. An application was made to change the order from hospital-based to community-based. The tribunal sat in Aberdeen with the psychiatrist present, while the patient and mental health officer attended by videoconference in Orkney. The application was successful.
Shetland Dementia Service
Shetland is an archipelago of more than 100 islands situated in the North Sea. The 2007 midyear population stood at 21 950, of whom 3640 were aged 65 and over. As with other rural regions in Britain, it is an ageing population. It is projected that by 2030, there will be 2175 more individuals aged 65 and over, an increase of 16.6-26.5% of the total population. There will also be a 20.9% decline in the working-age population during the same period, which will have implications in planning for services to cater for the needs of the growing elderly population. Until January 2010, there was no specialist dementia service in Shetland and there was no clear pathway for diagnosis and management for persons with dementia. General practitioners and physicians managed problems as they arose and occasionally people with dementia were referred for specialist assessment in Aberdeen, which required travel for them and their relatives with overnight admission in hospital, plus accommodation for relatives.
The Dementia Service for Shetland was set up in January 2010 and comprises one wholetime equivalent, band 8a dementia development services manager, who is an experienced community psychiatric nurse based in Lerwick (the capital of Shetland), and a committed session from a consultant old age psychiatrist, based in Aberdeen, 210 miles south. The input from the consultant old age psychiatrist mainly consists of regular weekly videolink session lasting 2 hours to include clinical supervision of the dementia services development manager and assessment of patients with dementia. Another 2 hours of the consultant's time are devoted to administrative work, education for staff in Shetland using videoconferencing and service development.
Videoconferencing in mental health services
Referrals from GPs, hospital doctors and the consultant general adult psychiatrist based on the island are discussed at the weekly videolink meetings with the manager by the consultant old age psychiatrist. If the referrals are accepted, the manager makes an initial assessment and discusses the history and findings again with the consultant via videolink at the next available session. If there are uncertainties or if further assessment by the consultant is required, the person with suspected dementia and a relative are asked to attend telemental health assessment at the community mental health service base in Lerwick, which has videolink facilities. The dementia services development manager is present during these sessions to facilitate and coordinate the assessment. Gilbert Bain Hospital in Lerwick has computed tomography (CT) scanning facilities that can be used if appropriate. The manager often discusses diagnoses of dementia with the patients and their carers during a follow-up visit and appropriate information is provided. If necessary, the videolink facilities are used by the consultant to provide information and to discuss the diagnoses with the persons with dementia and their carers. The GPs are requested to provide prescriptions for acetylcholinesterase inhibitors and other psychotropic drugs in the management of dementia. Follow-up assessments are carried out by the manager and are discussed with the consultant via regular videolinks.
The Shetland Dementia Service received 64 referrals between February 2010 and January 2011. The overall experience for the persons with dementia and their carers appeared to be satisfactory. The clinicians involved in the process have also found it to be useful and satisfactory. There were occasions when it had been difficult to book a facility in Aberdeen for a session but this has been overcome by a computer-based programme in the consultant's office that allows the videolink to be achieved via webcam. The communications team based in NHS Grampian has been extremely helpful in times of technical difficulties, which have been rare.
Case vignette: Diagnosing dementia via videolink
Mr C, aged 69, was referred by the consultant general adult psychiatrist in Shetland with a few years' history of depressive symptoms that were resistant to treatment and also a recent wordfinding difficulty. He was initially assessed in person by the dementia services development manager and subsequently by the consultant via videolink. Mr C presented with stereotypical movements and also showed significant impairment in frontal lobar function tests that were performed via the videolink with the dementia services development manager facilitating them. A provisional diagnosis of frontal lobe dementia was made and he was referred for a CT head scan in Lerwick, which confirmed bilateral frontal lobe atrophy. The diagnosis was discussed with Mr C and his family via videolink and they are being supported on the island by the dementia services development manager.
Conclusions
Use of telemedicine in mental health settings can help to solve many of the problems in effective service provision in remote and rural regions, notably by improving equality of access. It also provides patients and relatives with varied models of care that traditionally have been difficult, if not impossible, to deliver. It reduces professional isolation of health and social care staff working as lone practitioners. In addition, it reduces the cost of provision of services in areas of geographical isolation, where the tradition of only providing services via visiting consultants and other clinicians or by patients travelling to the mainland has proven to be expensive. Telemedicine saves time, not only for the clinicians involved in the provision of care, but also for the healthcare users. Also important is the contribution that the reduction in travel makes to cutting the overall carbon footprint. To deliver satisfactory results, services need to adapt to local needs and require adequate support systems. However, with limited training it is possible for a motivated team of clinical, administrative and technical staff to provide an excellent and much appreciated service.
